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m m m 

5 s ffi ft m 
10 # * SE % 

^\ ©K^e^^fgco^/O^d^ BMP (bone morphogenic protein) <h 3 
tt^SB^TtrSWftttfeVi.. L^b, BMP «^^5F<{t:fg5:^T^^\ tK 

0.4mg/ml gflE©»*«£&SS£TS StftTfcirtttBfcfcfllffl 
jftSEJtSnst^JISns. Ifc^oT. BMP (C<ft£, ££#>o^iB&, 

25 >/^m&T#MHg£WUTV>5 d <h£JitB UTV>*** (Saito et al. 
Bone 21 (4) 305-31 1 (1997)), £ft£rt*HIRfcJfc#RH£fcJ&fflSn&£: 

2003-235953 #?f £<0#§*j&> S*JH*<Bff £&**^»r$"* d £«Tr 
30 *&V>. 
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Jg 9§ © M ^ 

10 *5BWOSRIStt, ig**>o££&*#RI?£#fc£^®fcfc©#tt&S 
7*U>». 7*^k*5 1 >*fcttDMP-l (Dentin Matrix Protein-1) m<D# 

Tftfc-^ *^bj«^tcd (i) ~ (id Kns-rs. 

(i) ^-y>&u ymitm&mtn^-yy^tsm^um^&m 

dmp-k »sv^a-en&©iB*&«"c*s, ±12 (1) Km 

i^it^titts, ±aa (i) (2) {cih«cd7jS, 
25 (4) mzm&ttntf, ^.ny-yy^jymtmmntny-yy^. 

i?\f=.)\,Z)\,7*>2i1Z\Zl -jl^JV- 3 - (3 - y^W5 J 7u\Z 

±IH (1) (2) KlEttO^Fffi. 

(5) tg*iB^£«lLTig*£fT5 ut^fifS, ±fE (1 ) ~ (4) 
30 ©Hf tl^ 1 (3fH«cCD77?i 
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(6) ittjfB^MH^#JMH^(BMP)T&3, ±12 (5) IB 

(7) MIH3 7-y>**3 7—5r*>^-f ^ I Tf&£> ±12 (1) ~ (6) 

(8) $e>(c, mriBa^ima*, /wkd+->7Wk u-tcp,, 

5 a -TCP, JpiJ^'J3-;|/», £«fcO^Uftllfc£tflC^n£(&^3*fli: 
j&>S£tfn*4>fc< it) lJ^±£^tK ±12 (1) ~ (7) (D^fn*U 
(C|2«cC0^ffi o 

o) ±12 (i) ~ (8) (D^rn^ nzmm^miz^-Drn^nrc 
10 do) *n7-y>ttu>iftiest37-y>*, ^tr— 

(id $ zizmmmm&^ts, ±12 a o> &n<D&&n&QLM#ifta 
20 ant ^ mm aiarae© HEifee*s^ , r^T*-5o 

H2I4, 7ryh«tt (£«) 3fc 2 IFIIO HE M^it?lT^5o 
0311 (&4t) »3ilWB©HEIfefitffe*^-r¥in?**. 

±120 1 ~ 3 fc&^T, ±<£> 2 O0lfiW7tX7t7t U >-H 7 

-£*>*£*M£*f¥ (£ : x40 *:xl00), T0 2O(D^iH3 7-^ 
25 >*#>5*£*i¥ (&:x40 £:xl00) CDjg^&^-T. Sfc, ¥*4>(Df2 

^tt, D:&:5FK* P:*tt, ND : fr£ (M) i^ff^-To 

*wmmt. *mo)mftm<D&m-v&%wm2 004-4565 8 

30 
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iti), j^t, ^w^miz-D^xmrn-r 

*U>, 7*Xk'f >, DMP-1 (Dentin Matrix Protein-I) ^^tf^ti 

10 (1) 7;tX7t7* l J>®ii 

¥ffiTffJ5gH$ft5:i:^ae.nT^5 ( Bone. 1997 
Oct ; 2 1 (4) :305-ll)o 7t77^7*U rfTfRtf) CO mmmftmm 

&m^xb£ir>i>u mz-UtAX co & ? \zLxnz z. t&x^ & * m%m m 
is a«\ o^-j^m mm. x^;nt, -t^> 

Z^nm^teMffim (MAH 0. 5M EDTA, 0. 05M Tris-HCl, pH 7. 4) £/B 

W (Mx.\£ 20mM Tris-HCl, pH 7.4 (S6M#$Pilf^W3) 
20 ^jb*;i/>"7A^^i]l]-r?)o ^Cfc&IS^IIW^ (#>Ix.«\ 0. 5MEDTA, 
0. 05M Tris-HCl, pH 7. 4 CMeK^^^^^"]) lci§#PU S*r^, If t£ 
*^ft»T*.««tC>W^«ISftj»**K***(«^.^4linrea. 0. 01M 
Tris-HCl. pH 8. 0) ^t>^l7D7h^77^- (MAH 

DEAE-Sepharose *f) ^fCck 0 IWtt57*X7*7*U >fct, 

25 U >K##r£<£tf7S /g^WfccfcOI^TS 
(2) y^Xki^y 

7*7h'f>tt7i77*k'fX *X t*^>a5^Vitt^7.^tf^>t 

ftie«T*5. M7tx t*^>«^- j f*^j io 75, #5 io%© y >m^ 
30 ysyio^wtu >T^<7M3^£/^*;^-tiu >g|gK:&^ 
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te£WT<5£«fc)&**DSftTV>5 (Bone. 1997 Oct ;21 (4) :305-ll) o y^T, 
tf^>te, UTiR^fe© (Sigma Chem. Co.) ^) £fflt^TfcJ;i^\ i£$g 
(Shainkin R, Perlmann GE. , "Phosvi t in, a phosphoglycoprotein. I. 
5 I so 1 a t ion and characterizat ion of a glycopept ide f rom phosvi t in. " J 
Biol Chem. 1971 Apr 10 ; 246 (7) : 2278-84. ) (CpIMT^ Z. £ W 

(3) DMP-1 (Dentin Matrix Protein-I) 
DMP-1 «,#©^KcDNA 7^7'7 U-^6|WJ^$tlfc^^ttOD#Zi^ 

io -y>tt^'[4u >&<t:wmnr\ n^M^mu^^mm^ b u y zxiz 

te^X^Vfimtlzm-S-tZ (George A. et al. , J Biol Chem. 1993 Jun 
15:268 (17) : 12624-30. ) 0 DMP-1 jte^Ptefc 4q21 tcfilL, 

^(Di&mizitm^-^^-x^-^-^y^y, mepe, #~>ra^>A°^Kite^ 

fj;<!:tifet775U-^M1-?) 0 DMP-l ^(D7 5 / ^I5^J?o^«i. 

tsi^^nti^. DMP-i (D^mmw^oimfcTmAmm-c 

\ttmt(D®Lmm&#)t>nz>Z.tL (Feng JO, et al., J Dent Res. 2003 

Oct ; 82 (io : 776-80) ^>> DMP-i mi^oxm^m^-mnmmn^i&^mt 

*W?M<DWM&m*:1btiZ>-tZ.£. (YeL. et al. J Biol Chem. (2004) Feb 
20 13 [Epub ahead of print]) 7^^£nT(^& 0 J£l±(D 0 , DMP-1 « 

*fg!§J§T^£>n£ DMP-lte,JM<D7j&(George A. et al. . J Biol Chem. 
1993 Jun 15:268 (17) : 12624-30. ) fcfi^ mfcTH^Wiz&M bfc O , # 

25 2. 3^-y> 
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>tt«*§S£««, mmmmizmML, NaCh NaOH> Hepes 3?£ifo&D UT-T 

-tf>(Dm£Uc mmit) tt, 1 : 10 — 1 : 50 1: 
20-1:40 tr^^It^UD^iL^o Sfc, (^tll) 
£2#U ^n^-y>ttU>^bSaM«2~10M*% (WT, 
10 *%J ^%i:IBe-r^o) iB^^ns^t^SFSK, 2. 5-5. 0%ie^£tl 

*>£fc«l -x^;i/- 3 - (3 y ?°u tf;i/) *J^y7 

20 »£b< 0. 1M-0. 2M> J; U£P£b< tt 0. 4M-0. 5M T&§<, ^tlfC, 

37-y>Cjttl/t 1/10-1/50 ^$b<> 1/20-1/40 tfckOW 1 * 
UV> (lilt), 0®7K. tt^TS^It* (MA«\ S&lfc^HJ 

30 lai^WJ^iit^o sh&k:, i^sth'j!)At^ji'*7"hx^ 
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fc, ^i&nfca[iisft«fc«»tt, MATOtst^ffl 
gtzvl&w&iz&^xiz. ^co^m.mm-^v<\z 40-90%, <£Dfc?£ 

L< « 60~90%T££ o £©IBK£j@*.5<*:, iflS©iAWt^t^O 

&:b&V>tgHT> £6t~A-f Fn + ">7/^-f h, )3TCP, a T C P > 
# U ^ U 3 - )V m > stfU & (MAtf, 
20 PLLA (poly-l-lactic acid) <h PDLA (poly-d-lact ic acid) Ol^) 

30 C7A-Xl:A5^^H ?IJ±^TtilLTt)J;^o fllfflf SSB 
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mm^mizm^^n^mmtvxit, mem^i, a-MEM^, dm 

5 £fc, m%S&\z\t, FBS (Sigma ftM), Ant ibiot ic-Ant imycot ic (GIBCO 

brl %tm moimtkvom^mwfti, mmm^. m^m^m^muuLx^^ 
hK n\zftmk*femt£^&mm^Tfo%^Mi&m&m (bmp) zmn-? 
z>z.tfiW£L^ a mmte. m-g 3~io%co 2 , 30~40°c> mzwco^ 37r 

10 fc< £t> 3 B^±ff "5 It^I^L^, Z\tUzmm2nz>h<DT'tef£< , 
(D^^FM £3&JH« tC|?£T 3 £ £ 7^T# 3 o 

15 5. M^nwMmm^n mnm^ >y°^> h) 

\zizm<D±mm&Mm^Mm^&^m:Z^Tmm-t zzthx^z, mx 

mmmtf-nw&m^ >?7>h\z, m^mn^\zmmmm^mmv. z. 
30 in vitro •vM&nwmmztHt • mmzitxfrz. &mx&z>m&tt 
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5 Ul IS M 

a*, *^Hj«^ne izmfe^nz fecoTii^i^ 
(i) 7*x7t7* u ><Dmm 

>M^iit5. 2g^fci^J€£««T(CT 200 ;* y>a.J£*T<3*ttl 

t^ft^ 0. 5M EDTA, 0. 05M Tris-HCl, pH 7. 4 
R^#P@l?fi : lOOmM 6-aminohexanoic acid ( fll 3fc *6 IS & » ) . 5mM 
benzamidine-HCl, ImM phenylmethylsulfonyl fluoride T?4 < C(CT 
15 I^i^T?)o 

O^IC, EDTA 4T: (3 TJK-f ^f&SzKKttU SStfrlR (SPECTRUM 
MWC0 3500, 132725) ^ffl^TilrLT, (IglfiiiS : EYELA 

FREEZ DRYER 90500042) T^o EDTA IfitBWi 20mM Tris-HCl, pH 7.4 (If 

aswi ^-^) mmmmw m izfcz^oiz caci^^n 

20 t§o tfc^W&M'bftm ( B iLHtfi&Wk : HIMAC CENTRIFUGE345043) (C^O 
IeMXU Sr; O. 5M EDTA, O. 05M Tris-HCl, pH 7.4 (IfilMtft 

»£4MUrea, 0. 01M Tris-HCl, pH 8. 0 LT DEAE-Sepha rose (Sigma 

Chem. Co. 98) Column Chromatography &CT, 0-1M NaCl it^^IB('<t 0 

25 tts^-a-^o 

Vis&m&mWls. AViZXM^yK, 20X NaCl. 0. 05M Tris-HCl, pH 7. 4 
30 ttft»t5. 1M NaCl. 0. 05M Tris-HCl. pH 7. 4 JdT overnight 
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TfibttJU M>bftmz£ 0 ±m£®iRU 0. 5M 1M NaCl £#n*_ 

overnight T?}f}$T£o 

9S«e&iijku o. 5M ^uti^^iT, s 

ff-5. ±«£5MNaOH, 4. 4M NaCl T + ftU overnight Tjt#U 3S*fr# 
5 & o 4. 4M NaCl, 0. 05M Tris-HCl, pH 7. 4 £»b overnight 

5irt(c 2. 4M NaCl, 0. 05M Tris-HCl, pH 7. 4 £^tJPt> overnight 
L, S'frSHKI - *. BrfiK 1. 7M NaCl, 0. 05M Tris-HCl, pH 7. 4£»L 

overnight -eas^u a^#Arr*>. #f>nfc±?s * o. im mmizMvxm 
i«^Lfc3 7-y>t 50mM mwt&m^x* 0.3x35— y>mm& 

mZftJ&-tZ>o 0. 15M NaCl \zm&* 0. 6N NaOH, 0. 1M Hepes (fn^MUtt 

y>^-f 7 i isi^sna. 

15 (3) 7tX7t7^'J>037-y>'\0«# 

(2) T»5n&37-y>*»S 0. 5M h U 7ATliSI;T 

overnight "Tf-l* Ha^-hfS^ *>\Z.z?¥—)V7s))/7* > (Sigma Chem. 

Co. ®D£»U 2^M-f>^a^-ht5. 0.5M ^KthU^ATf^ 

7 — y < 7^77^7tU>^illflt/, overnight T 

20 -f >^i^— h bT^fit2-g-£„ En£&g#T3fcV>, £ £ 0. 5M 

16^- h U r )At £ fc<^bt, jMJ&7*7 7*7;i- U >i> ? lf- Jl/TJP 

7;t>£R&icT3o 
Jfct^T, 0. 5M mmW.i- h'J^At/JVjJ 7 h / -;i/£«D 

overnight >*^- h L,T&ffi£J&£lti£><5. % £ ntz.m&m%M 
25 S#T?ifeV^ 3 5M NaCl. 0. 05M Tris-HCl, pH 7. 4 *5«fc^®7KT 

30 ftjfcU 7*X7t7*'J>m/J:V^7-7 ! >i^ (7#>>^> 
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5 SkTfDZfu hn-;KcT, ^IWtMlfcy^ h (#*N=3) 

1) it7hnf> 2 ml ®& 

2) *>jy> (vT-tf/IA^J) 4 mll5 a 
10 3) y^-JU (&BSy*5» 10mlfl£& 

4) f«5l§©fc^(|]&/tU*>IITi^ 

5) Stt$HciTi&Him£i8#b@j£ 

6) ^#:t— ;i/ (^^>^-;i/^ h U 2-3 ml 
(«+ttl£HUi6*fc& 1-2 ml ^tg-TT^) 

15 7) tf*=i-;l/ (h*^->U > 250 mg^r) (ttftftg) S^fjii* 

9) 

20 mmm 

±m : 2, 3 #> Jtm* /hB* 2, 3 # 
Tl: W3#, /JnQ#2, 3# 

XT-^-h'y^ttyH^ > HcTffig 2-3 mmg^cD 

25 Tl ngg©ii®$Mt5o 

10) Sfc*N3«fctfitifiL„ 

11) #ttJPK7*^7*7* U >-3 7— y *s«trjta> hn—;i/ 
i:bTzi^-y>X^>v) ^glilif <. 

12) >f7 7<7-C*;^—t*>h\ZTmj, 
30 13) $ f,l:3>|y 7 hl/y>CTM. 
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14) &1s.®j}t(Dfztb^)V$> U>mm (y^D7i^7-MJ^A) 

2. mm& 

5 i) mmmmtmmvfim^&mmGk&xft 5. 

3. s¥ffi 

4. j^m 

15 7^77t7t'J>-37-^r>il^MMl,fcl^ n^-^r>X 
"C#fco ^*t3jlK^T«, ES^SW7t77*7tU>-n 
T% ?S£tt»fc*?#&a>o it. 

20 

>«^#, DMP-1-3 ^-y>M^-#:^ML, jR#«f|^*S:fltWr* 

25 

*W«IH*^T?lffl Lfc^TOTJfT^ WBfcRWtfaiSI 



30 ^mm^m^nn^ij^m^mm^mumtj&m^-o^^T^^rz^. 
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if f © 1 H 

tr-;p^;W7*>*fett 1 -x^;i/- 3 - (3 - y/w$y7'Pk» 

is rn^i^Kiia*©^. 

6. mt^mmmT^nm^mf' (bmp) t**, »^5«B<R©^ffi. 

7. y>^3 7-y>^^ i ~ 6 <zn>f n 

^ 1 J^K SB ft 

8. tai5«-&»»d*, /WFD + yT/^-f 13 -TCP, a 

20 -tcp, ^'jyj3-M, &£z$>£i)%mf£Zz£iz^nz(Dmmfcft 

25 10. ^n^— y>ttU >SftI6Kt37-y>&, ^tf—;i/^;U7*> 
30 
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